In order to solve the optimal task distribution problem of the master/slave control in the internet-based tele-operation robot system, the task criterion which varies with the task requirement of the tele-operation robot system was given. Then, compute the optimization control solution of the master/slave using physical programming method. In the end, the efficiency of this was verified by experiments in internet-based tele-operation soccer robot system.
Introduction
Internet-based tele-operation robot system in general consists of three parts: master, slave and network transmission. Generally speaking, the slave robot has a certain autonomy, so there is a combination problem between master control and slave control. How to achieve the optimal combination of the two is very significant to improve performance of the internet-based tele-operation system. With the improvement of the intelligent of the slave robot in the internet-based tele-operation soccer robots system, the combination between master and slave control becomes more and more important. Supervisory control [1] [2] [3] is a typical method of the combination of master and slave control, which adopts that operator, gives high-rise command to the robot through internet. The shortcomings of this combination are that operator's initiative couldn't be put into great play, high requirement of autonomy for the robot when accident which the operator can not solve immediately happens. Now, based on the traditional supervisory control, many scholars have put forward variety of cooperative control methods [4] [5] [6] . All these researches concentrate on making the operation command participate in the robot system programming and movement directly. In the internet-based tele-operation system, realizing the optimal task distribution of the master/slave control through the traditional supervisory and cooperation control method is not ideal. Because the tasks of the tele-operation robot system are usually generated on-line [7] and can not be determined ahead of time. The former optimization control method that defining object function beforehand, assigning the task beforehand is not applicable to the internet-based tele-operation system. Figure 1 shows the control command optimizer. Where, f M , f S and u is the mater controller command, slave controller command and the optimizer command respectively. In order to realize the optimization combination of the master and slave control commands, the discussions about the analysis of task requirement and the problem of optimization programming are shown as follow. The tasks of tele-operation are generated by the operator and the robot. In the tele-operation robot system, the tasks include:
Design of the control command optimizer
Operator command: The trait is that it can show the task state and the operator's intention. , , ,
is the target function of the subobject i d , then the vector of this subobject is:
The task requirement index of the subobject varies with the conversion of the task and the environment conditions, which is used to show the level of requirement of the subobject to the task.
Suppose that i l is the task requirement index of subobject i d , so the vector of the task requirement is:
, , ,
i l can be described by the following formula: 
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Optimization programming (1) Physical programming
The physical programming is one method suggested by Messac [8] to deal with the designing problem in the multiobjective optimization. The advantages of it are [9, 10] : After confirming the designer's preferences, the optimal design that agrees with it can be obtained. Compared with the traditional method which set the weighting coefficient of the object back and force, it can reduce the burden of the compute greatly. In the physical programming, the parameter which needs to be set by the designer is the boundary value of satisfaction interval of the design object. All the parameters have their practical physical significance, which is differ from the traditional method based on multiobjective optimization and makes the use of it and the acceptation of the engineer more easily.
The physical programming allows the designer to show preference according to each objective function, which is more normative than the simple description such as large, small, greater or equal. The physical programming breaks the limitation of the traditional problem description framework by using the descriptive term that shows the level of the expectation. To each design object, class 1-S (as shown in Figure 2 ) and class 2-S (as shown in Figure 3 ) need 6 ranges, class 3-S (as shown in Figure 4 ) need 10 ranges. The form used by the physical programming model is (take class 3 as the example):
Restrictions:
min max u u u ≤ ≤ （design restriction on the parameters） (11) Where, n shows the number of the soft subjects that compose the problem. Aggregative objective function only includes the preference function related to the soft subjects, which is used as restrict.
In order to make the optimality criterion which is depicted by formula（7 ）apply to the optimization of master/slave control in tele-operation system， the rule of the task is:
Where i h 、 i k is the constant. As for the first class object:
As for the second class object:
As for the third class object:
The equation (12) shows that as for the first class object, when the i l is positive, with the increment of i l , namely, the task requirement index of the subobject increase, the preference function curves move left. i i k l , which requires the objective function further minimize. a、b、c in Figure  5 is the preference curve of class1 object when Take robot shoots the ball into the goal as the object. The subobjects include tracking, dribbling and shoot. In the Robcup football field, which is 12 meters long and 11 meters wide, take long as x axis，wide as y axis to make a rectangular coordinate system, confirm the value of restrictions and instantiate the preference function. The experimental result is shown as below, figure8, 9,10 shows the curve of tele-operation robot shoots the ball into the goal when is the class1 preference, class2 preference, class3 preference respectively, which is agree with the control feature of the class1 preference, class2 preference, class3 preference. Each section (or subsection) should be separated from the previous text by 0.6 cm (as indicated in the format/paragraph menu).
Conclusion
The physical programming is used to given the optimization control method combining slave autonomy control and master control. This method is significant in solve the problem that how to give full play to the initiative effect of master and the autonomy effect of slave in the internet-based tele-operation system.
